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Introduction 








rout fishing is one of the 
most popular types of fish 
ing in the United States 
Thirty percent of all freshwa 
ivr anglers in the United States fished 
for trout. In this report we present 
and discuss trout fishing in the 
United States and the characteristics 
of trout anglers. The data used for 
this presentation come from the 
1991 National Survey of Fishing, 
Hunting, and Wildlife-Associated 
Recreation (FITWAR). All data repre- 
sent anglers 16 years of age and older 
who fished in the United States dur- 
ing 1991. A trout angler is defined as 
a person who said they fished for 
trout in freshwater (excluding Great 
Lakes) at least once during the sur- 
vey year. They are not persons who 
fished exclusively for trout. In this 
report, trout refers to all trout, 
in. luding rainbow, brown, brook, 
lake, etc 





lhe remainder of this paper ts 
divided into four sections. The first 
section deals with the level of partici- 
pation in trout fishing in terms of 
participants and days of participa- 
tion. This is presented for the nation 
and on a state-by-state basis. The sec- 
ond section deals with the demo 
graphic characteristics of trout 
angiers and how they compaze to the 
LLS. population and freshwater 
anglers in total. In the third section 
we presents a participation model 
that can be used to describe trout 
anglers and predict participation in 
trout fishing. The finz: section pro- 


vides a summary 








Trout Fishing Participation Levels 








s one of the most popular 
hsh in the United States in 
1991, trout were sought 
after by 9.1 million fresh. 
water anglers, 30 percent of all 
freshwater anglers (Table 1). In com- 
parison, 12.9 million (42 percent) 
fished for black bass, 10.1 million 
(34 percent) fished for panfish, 9.2 
million (30 percent) fished for cat 
fish and bullheads, and 8.3 million 
(28 percent) fished for crappie. Since 
anglers can fish for more than one 
species, summing the number of 
anglers by species will result in a 
number that is larger than the actual 
number of anglers. Anglers fished for 
trout on more than 81 million days 
for an average of 9 days per angler 


Keeping in mind that anglers can 


Freshwater Anglers and Days of Fishing, by Type of Fish: 1991 
(Population 16 years old and older. Numbers in thousands. Excludes Great Lakes fishing.) 





Anglers Days of fishing Wentode 
Number Percent Number Percent = 
Total, all types of fish 30, 186 100 430,922 100 14 
Black bass (largemouth, smalimouth, etc.) 12,857 43 158,226 37 12 
Panfish 10,149 34 102,184 24 10 
Catfish aid bullheads 9,195 30 96,451 22 10 
Trout 9,107 30 61,366 19 a 
Crappie 8,327 28 90,940 21 it 
White bass, striped bass and striped bass hybrids 6,408 21 63,18) 15 10 
Anything’ 4,984 17 37,744 9 » 
Walleye and sauger 3,278 iF 37,302 9 " 
Northern pike, pickerel, muskie and muskie hybrids 2,693 9 29,327 7 1 
Other freshwater fish 2,550 4 21,452 5 be 
Salmon 98. 3 6,548 2 9 
Steelhead 493 2 4,025 1 6 


Note Detail does not add to total because of multiple responses 
Respondent identified “Anything” from a list of categones of frsh 


hsh for more than one species in a 


day, trout were sought on 19 percent 
of all freshwater fishing days 


lables 2, 3, and 4 contain state-by 
State estimates of trout fishing. These 
estimates represent freshwater and 
trout fishing in each state by resi 
dents and nonresidents combined 


The percent of freshwater anglers 
that fish for trout varied widely from 
less than 5 percent in low participa- 
tion states such as Alabama, Florida, 
Indiana, Kansas, and Mississippi to 
more than 80 percent in Colorado, 
Idaho, Montana, Utah, and 
Wyoming (Table 2). Generally, the 
Northeastern and Western states had 
the highest level of participation in 














Colorado 


* Estimate based on a small sample size 


645 
158 
996 
2,074 
317 
18) 
780 
(581 
539 
139 
401 


Arkansas 11,002 
Calitornia 18,712 
Colorado 6,284 
Connecticut 3,460 
Delaware 569 
Flonda 15,465 
Georgia 15,341 
Hawai 207 
idaho 3,157 
thinors 15,626 
indiana 11,793 
lowa 6,062 
Kansas 4,981 
Kentucky 9,861 
Louisiana 12,026 
Maine 3,960 
Maryland 4,354 
Massachusetts 6,011 
Michigan 14,816 
Minnesota 19,959 
Mississippi 8,338 
Missoun 15,136 
Montana 3,156 
Nebraska 2,754 
Nevada 1,218 
New Hampshire 2,720 
New Jersey 5,911 
New Mexico 1,945 
New York 15,497 
North Carolina 13,015 
North Dakota 993 
Ohio 14,450 
Oklahoma 12,079 
Oregon 6,490 
Pennsylvania 23,792 
Rhode Island 1,049 
South Carolina 9,329 
South Dakota 1,722 
Tennessee 13,690 
Texas 29,092 
Utah 2,672 
Vermont 2,258 
Virgima 10,504 
Washington 8,583 
West Virginia 4,107 
Wisconsin 19,003 
Wyoming 2,348 
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trout fishing. Southern and 
Midwestern states had the lowest 
levels of participation. This can be 
seen graphically in Figure 1 which 
shows the percent of anglers who 
fished for trout 


Columns one and two of Table 3 
show the number of days spent fish- 
ing in freshwater and fishing for 
trout, respectively. The third column 
shows the share of all freshwater 
days that anglers spent fishing for 
trout. These days are not necessarily 
days spent exclusively trout fishing; 
the anglers could have sought more 
than one species of fish on a day of 
fishing. The pattern of days of trout 
fishing follows that of trout partici- 
pants with Northeastern and 
Western states having more days 
than Southern and Midwestern 


States 


lable 4 shows the average number of 
days oi freshwater and trout fishing 
by state. States with the highest aver 


age days of trout fishing tended to be 


the states where trout fishing was 
most popular such as Connecticut, 
Massachusetts, and Pennsylvania 


Two exceptions to this are Alabama 
and Texas. Both of these states had 
high average days of trout fishing 
However, the sample sizes for 
Alabama and Texas trout anglers 
were less than 30 which brings into 
question the reliability of those esti- 
mates. This is reinforced by the fact 
that both Alabama and Texas are bet- 
ter known for their warm water 
fisheries 


Maryland and Nevada had slightly 
higher average days of fishing for 
trout than for all freshwater fish. This 


is noteworthy considering that a 
trout fishing day ts also a freshwater 
fishing day. However, it can be 
explained by the fact that many avid 
anglers in these states fished exclu 
sively for trout on many of their fish 
ing days. This, combined with the 
fact that some anglers did not fish 
for trout at all, explains how the 
average days of trout fishing can be 
greater than the average days of all 
freshwater fishing 


[he average number of days anglers 
spent fishing for trout, by state, is 
shown graphically in Figure 2 
Several states have no marking in 
them. The sample size for these 
states was less than 30 so their aver 
age days are not included in this hg 
ure. The heavily shaded areas show 
states where the average number of 
trout fishing days is greater than or 
equal to 9. Moderate shading repre 
sents average days greater than or 
equal to 7 but less than 9. The lightly 
shaded states are states where the 
average days of trout fishing are the 
lowest, less than 7 days. The geo 
graphic distribution in Figure 2 is 
somewhat similar to Figure 1 which 

















shows participation fates in trout 
fishing. The big difference is that 
some of the western states with high 
levels of participation had low 
average days of participation. One 
explanation for this ts that many of 


the anglers that fish for trout in these 


States are not avid anglers and that 
the number o% days they fish for 
trout ts low. This would lower the 
average for the state 


Some of the Midwestern states 
(notably, Nebraska, Missouri, 
Wisconsin, and Michigan) had high 
average days of participation. Similar 
to the explanation above, these 
Midwestern states may have high 
avetage days of trout fishing because 
there are few trout anglers but they 
are avid trout anglers. They fish for 
trout many days each year thus ele- 
vating the average number of days of 
trout fishing in these states 


United States 


New Hampshire 














Characteristics of Trout Anglers 








reshwater hishing ts a very 

popular activity with nearly 

16 percent of the ULS. popu- 

lation over 16 years of age 
participating in 1991. Thirty percent 
of all freshwater anglers fished for 
trout, nearly 5 percent of the ULS 
population over 16 years of age. In 
the following pages we present a 
comparison of freshwater and trout 
anglers to the US. population by 
age, sex, education, income, geo- 
graphic region, and population den 
sity of residence. lables 5 through 10 
show the number of trout anglers. 
freshwater anglers, and US. popula 
tion that are in each category ander 
each of these characteristics 


lables 5 through 10 also show the 
proportion of the population that 
participates in the activity for each 
category (e.g., what proportion of 
the 45-54 year old US. population 
participate in freshwater fching and 
what proportion of 45-54 year old 
freshwater anglers fished for trout) 
The columns labeled “Percent” in 
tables 5 through 10 show the percent 
of participants in each activity by cat 
egory (e.g, what percent of all fresh. 
water anglers were 45-54 years old) 
Because of the relatively large sample 
sizes for national estimates, differ. 
ences in characteristics that are 2 per 
cent or larger are usually statistically 
significant at the 90 percent confi. 
dence level 


Age 


lrout fishing appeals to all age 
groups. Nearly 30 percent ox fresh 
water anglers in all age categories 
fished for trout (Table 5). However 
most trout anglers (53 percent) fall 
between the ages of 25 and 44 
Expanding that age group to 18-54 
year olds accounis for 80 percent of 
all trou. anglers 


Comparing the age distribution of 
trout anglers to the ULS. population 
show's that trout anglers were 
vounger. Seventy-one percent of trout 
angicts were less than 45 years of age 
while only 58 percent of the general 
population was less than 45. The per 
cemt of trout anglers over 54 years old 
(16 percent) was much lower than 
the percent of US. population in that 
category (27 percent). Trout anglers 
had a similar age distribution to that 
of other freshwater anglers 


Sex 


Seventy-seven percent of trout 
anglers were male. This is dispropor 
tionately high compared to the ULS 
population, where women were the 
majority at 52 percent (Table 6). The 
percent of trout anglers that were 
male (77 percent) was also higher 
than the percent of male freshwater 
anglers (73 percent) 














Age Distribution of the U.S. Population, Freshwater Anglers, and Trout Anglers: 1991 
(Paopwction *S yeors old and older. Numbers ir “~~#sands. Excludes Great Lokes fishing.) 


US. Population Freshwater Angles 

Percent of 
us. 

Age Number Percent humber Percent = apulation 
US. Total 189 964 100 30,186 100 16 
16-17 6,530 5 1,285 a 20 
18-24 23,023 12 3.989 13 17 
25-34 42,93) 23 852! 28 20 
35-44 38,341 20 7,303 24 19 
45-54 27,011 14 4,067 13 15 
55-64 21,085 " 2778 9 13 
65 and over 31,032 16 2,243 ? ? 


While many women participated in 
freshwater fishing (&.1 million), this 
was only 8 percent of the women in 
the US. Twenty four percent of the 
male population over 16 years of age 
participated in freshwater fishing. In 
addition, women anglers were less 
likely to participate in trow! fishing 
than male anglers. Women freshwa 
ter anglers participated im trout fish 
ing at a rate of 26 percent whereas 
32 percemt of male freshwater 
anglers were trout anglers. As a 
result, women account for 27 pet 
cemt of freshwater anglers but only 
23 percent of trout anglers 


Education 


lable 7 shows that nearly one out of 
evety five Americans 14 years old of 
older (19 percent) had 1 of fewer 
years of education. Only 14 percent of 
trout anglers had not completed high 


school. Seventeen percent of all fresh. 
water anglers fell into this category 
Twenty-four percent of trout anglers 
had 1-3 years of college compared to 
19 percent for the ULS. population 
The percent of freshwater anglers with 
4 or more years of college education 
was identical to the ULS. population 
(2) percent). lwenty-five percent of 
trout anglers had attained 4 of more 
years of college education 


lreshwater anglers participation rate 
in trout fishing increased with educa 
tion level. Hreshwater anglers with 
less than 12 years of education par 
ticipated in trout fishing at a rate of 
23 percent. Those witu 12 vears of 
education participated at a rate of 29 
percemt. lreshwater anglers with one 
to three vears of four of more years 
of college education participated in 
trout fishing at rates of 34 and 35 


percent, respectively 





Trout Angiers 
Percent of 
Freshwater 
Number Percent Angiers 
9,107 100 30 
348 4 27 
1244 14 31 
2.575 28 30 
2,260 25 31 
1211 13 30 
79; 9 26 
678 ? 30 


In 1991, 44 percent of the US. popu 
lation 16 years or older lived in 
households with incomes less than 
$ 30,000 (Table 8). The median 
annual income for all US. house 
holds in 1991 was slightly more than 
$ 30,000. Freshwater anglers had 
somewhat higher incomes than the 
LS. population. Only forty percent 
lived in households with annual 
income below $30,000. bor trout 
anglers, an even lower proportion 
(37 percent) came from households 
with income below the ULS. median 
income. Households with incomes 
above the median accounted for 

52 percent of freshwater anglers and 
55 percent of trout anglers. Nine 
percent of freshwater anglers and 

& percem of trout anglers lived in 
households where the income was 


not reported 














Sex Distribution of the U.S. Population, Freshwater Anglers, and Trout Anglers: 1991 


~-~—~v0n 16 years old and older. Numbers in thousands. Excludes Greot Lakes fishing.) 


U.S. Population Freshwater Anglers 
Percent of 
US. 
Number Percent 
189 964 100 30,186 100 16 
90,369 48 22,041 73 24 
99,595 $2 6,145 27 - 


9,107 


6,962 


2,125 


Trout Anglers 


Number Percent Population Number Percent 


100 


Percent of 


Freshwater 


Anglers 


3%” 


32 


TABLE 7. 4 


Education Distribution of the U.S. Population, Freshwater Anglers, and Trout /.inglers: 1991 


(Population 16 years old and older. Numbers in thousands. Etudes Great Lokes fishing.) 


Education Number Percent Number Percent Population Number Percent 


Total 

0-11 years 

12 years 

1-3 years college 


‘sagen 


income Distribution of the U.S. Population, Freshwater Anglers, and Trout Anglers: 1991 


U.S. Population Freshwater Anglers 
Percent of 
US. 
189 964 100 0,186 100 16 
35,906 19 5,042 17 14 
77.293 4! 12,218 40 16 
%6,.725 19 6,507 22 18 
40,040 21 6,419 21 16 


9,107 
1,160 
3,485 
2,183 


2,260 


(Population 16 years old and older Numbers in thousands. Excludes Great Lakes fishing) 


Household 
Income 


Total 

Under $10,000 
$10-$19,900 
$20 - $24 900 
$25 - $29,900 
$50 - $49,900 
$50 - $74,900 


$75,000 or more 


Not Reported 


Population Number Percent 


U.S. Population Freshwater Anglers 
Percent of 
US 
Number Percent Number Percent 
189 964 100 30, 186 100 16 
18.585 10 1795 6 10 
29 B64 16 4,198 14 14 
15.188 & > 573 4 17 
18,727 10 4,250 1 7 
4) 689 22 & 79% 29 21 
24,448 13 4,744 16 19 
13,579 ? 2.195 ? 16 
26 BA4 14 26% 9 10 


9,107 


410 


1,139 


Trout Anglers 


Trout Anglers 


Percent of 
Freshwater 


Percent of 
Freshwater 
Anglers 


50 


25 

















Geographic Distribution of the U.S. Population, Freshwater Anglers, and Trout Anglers: 1991 


(Populaton 16 years old and older. Numbers im thousands. Excludes Great Lokes fishing.) 


U.S. Population Freshwater Anglers Trout Anglers 
Percent of Percent of 
US. Freshwater 
Region Number Percent. Number Percent Populaton Number Percent —_—_ Anglers 
Total 189,964 100 30, 186 100 16 9.107 100 » 
New England 10.180 5 1,186 4 12 784 9 bt 
Maddie Atlant 79.216 15 2420 9 10 1637 16 be) 
E North Central 52,168 17 5,553 18 17 599 6 I 
W North Central 13,504 7 3.626 2 277 425 5 12 
South Atlantic 33,682 18 4,882 16 14 772 6 16 
E South Central 11667 6 2,503 a 21 207 2 6 
W. South Central 19,926 10 4039 13 20 447 5 1 
Mountain 10,092 5 2,025 7 20 1,595 18 7” 
Pacitx 79,508 16 3,552 12 12 2,65! 29 75 


At least 27 percent of all freshwater 
anglers in each income category 
except for “Under $10,000" fished 
for trout. Freshwater anglers from 
households earning less than 
$10,000 participated in trout fishing 
at a rate of 23 percent. Freshwater 
anglers from households earning 
$7°.000 ot more had the highest 
participation rate in trout fishing, 
49 percent. The next highest partici 
pation rate for trout fishing by fresh 
water anglers is 32 percent of the 
$50-$74,900 income category 
treshwater anglers from homes not 
reporting their income participated 
in trout fishing at a rate of 29 per. 
cent. Fourteen percent of the FITWAR 
respondents did not report their 
houselh wome 


Census Geographic Region 


lable 9 shows the distribution of 
freshwater and trout anglers by 
Bureau of Census geographic region 
Bureau of Census geographic regions 
are defined in Figure 3. As a percent 
of the ULS. population 16 years of 
age and over, the West North Central 
region had the highest participation 
rate in freshwater fishing with 27 
percent. As a percent of total fresh 
water anglers, the Last North Central 
and the South Atlantic regions had 
the greatest number of anglers, mak. 
ing up 18 and 16 percent of freshwa 
ter anglers, respectively. The pattern 
is quite different with trout anglers 
Twenty-nine percent of all trout 
anglers lived in the Pacific region 

18 percent lived in the Mountain 
region, and 18 percent lived in the 
Middle Atlantic region. As the state 


by state analysis suggested, the 
regions with the lowest share of trout 
anglers were the Southern and 
Midwestern regions 


Overall, 30 percent of all fresnwater 
anglers participated in trout fishing 
The percent participating by region 
varied from a low of 8 perce © in the 
Last South Central region to sighs of 
79 and 75 percent in the Mountain 
and Pacific regions, respectively. The 
New England and Middle Atlantic 
regions also had high levels of partic. 
ipation in trout fishing by freshwater 
a 4 at 66 and 58 percent, 


respeciively 


As the participation rates show, the 
geographic distribution of trout 
anglers differs from the US. popula- 
tion and other freshwater anglers 
For example, 18 percent of the US 

















FIGURE 3. 
Map of the United States, Showing Bureau of Census Regions 
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population and 16 percent of the 
treshwater anglers were from the 
South Atlantic region whereas only 8 
percent of trout anglers were from 
this region. Similarly, 5 percent of 
the U.S. population and 7 percent of 
the treshwater anglers are from the 
Mountain region whereas 18 percent 
of trout anglers are from the 
Mountain region. The largest percent 
of trout anglers (29 percent) ar 

trom the Pacihc region which 
coum for only 12 percemt of fresh 
water anglers and 16 percent of the 


LS. population 

















Population Density of 
Residence 


Ihe 1991 THIWAR asked respondents 
whether they considered then place 
of residence to be in a big city of 
urban area, a small city of town, of a 
rural area. These categories were not 
defined tor the respondent (e.g, by 
big city we mean “a city with a popu 
lation of 500.000 of more’ } 
Consequently, one respondent may 
consider an area to be a small city 
while another respondent may con 
sidet the same area a bug city 


the results discussed 


lhereton 
hye how should hye views d frovery the 
perspective of where the respondents 


classified thermnscives as living and 














not some generally assagned defini 
on for the size of a big city, small 


city oF rural area 


People on rural areas par scypated in 
freshwater fishing almost twice as 
much as urban residents, 23 percent 
parhcipation versus |) percent 
Participation mm trout fishing by 
freshwater anglers was semular for 
rural and small city resedents at 29 
md 32 percent, respectively 
lreshwater anglers from urban areas 
heh tor trowt at a mach hegher tate of 
1) percem. |tlowever, the total num 
ber of trowt anglers is Largest for the 
small city category which ms how 44 
percem of trout anglers describ 


thew py ne of ressdetus 

















Population Density Distribution of the US. Population, Freshwater Angiers, and Trout Angiers: 1991 


(Popasobon '6 years ald and alder Numbers in thousands Excludes Great Lakes frstung ) 


U.S. Population Freshwater Angiers Trout Anglers 

Percent of Percent of 
Density of us Freshwater 
Location Number Percent. Number Percent Populaton Number Percent = Anglers 
low 189 964 100 30 186 100 6 9.107 100 wo 
Beg City /Urban nas a £49) 2 12 351) %9 4! 
Sonal City Tower 71.405 4) 12,553 42 6 4977 ue 32 
Rural 39,110 21 90% 30 23 26M 29 9 
No Response ie ' 125 0 ‘ 1 a“ 











Participation Model 





he GeMTiptive statistics pre 
“Tied in the preveous se 
bon show how trout anglers 
ditter trom treshwatet 
ungiers. These descroptive characters 
zavons of angiers have lomeitatoorns 
linet, without conducting the appro 
priate statis’-cal test, 1 rs pmpossilyic 
to determine whether the observed 
difterences between the groups are 
statistically sagnificant. | owever 
because of the relatively Large sample 
sizes for national estimates, differ 
ences in characteristics that are 2 pet 
cemt or larger are usually significant 
at the 90 percemt conhdence level 
Second, even if the difference was 
statistically significant, the tsolated 
etiect of the chai acteristic On an 
angler s decision to fish for trout can 
not be measured. bor example, on the 
general population, income level is 
correlated with pee nader. The previous 
section found participation in trout 
hshing is also correlated with gendet 
raises the question: Were men 
mm ‘¢ likely to have fished for trowt 
because of then ge mde; or because 
they were more likely than women 
to come trom households with 
higher income levels! A participatron 
model may be used to analyze thre 


type of question 


Ihe prohabulity of tsshung for trout 
was estimated to predsct what sort of 
angler was most likely to fish for 
trout and to evaluate the tolated 
etiects of socnodemographac and 
other tactors on that decision. In 
parcipation models, the effect of a 
particular characteristic ¢ calculated 
‘other 


man ng equal con 


text. In the mple above, thes pro 
cedure rem niounding 
etiects of the correlation between 
pe nder and moome to show each 
characteristic s indeidual contribu 
tion to the probability of participa 


ton in trout fishing 


Ihe model hypothesizes that a fresh 
water ar let s decison whether of 
not to fish for trout depends on the 
anglers socrodemographic charactet 
istics, whether the angler fished 

more than average, and the region of 
the country where he or she resides 
Ihe dependent variable ts one if th 
angier fishes for trout and zero if he 


on stv does rot fish for trout 


15 











thistypeofyesornocesponse is (CET IS 


modeled in terms of the logarithm Explanatory Variables in the Trout F!:!:ing Probability Model 
of the odds that the individual fished 





for trout. This is called the logit and Variable Description Mean 
appears on the left side of equation 
1. Equation 1 shows the model income Annual household income, ; 369 
estimated in thousands of dollars ; 
Age Age of respondent, in years 38.8 
i =a+ Bx, " Urban 1 if respondent indicates urban residence 0.23 
(I-P;) 0 otherwise 
where Female 1 if respondent is female, 0.22 
P;= Probability that the i-th — 
individual fished for trout Avid 1 if respondent fished 20 days or more, 0.28 
x; = Vector of explanatory 0 otherwise 
variables Northeast 1 if respondent resided in the Northeast,' 0.14 
O = Intercept to be estimated 0 otherwise 
§ = Vector of coefficients to be West 1 i respondent resided in the West,” 0.22 
estimated 0 otherwise 
| | Northeast includes the Middle Atlantic and New England regions as defined by the US Census Bureau, 
lhe explanatory variables, x, were a sce Figure 3. 
combination of binary and continu- > West incites Geo Paciiic ent in Conse cations 
ous variables. They are described in 
lable 11. The means of the binary 
variables repeat the percentages 
reported earlier. For example, 22 per- Table 12 shows the coefficients that decreases with urban residence, 
cent of trout anglers are women and were estimated from a nationwide other things being equal. It also 
23 percent lived in urban areas. The sample of 16,395 freshwater anglers. | shows that anglers who fish 20 days 
region of residence provides arough — Except for the Age, Urban, and ‘ or more, or live in the West or 
measure of the availability and qual- —_ Income variables, all of the explana- — Northeast have a higher probability 
ity of trout fishing sites. An avidity tory variables were significant atthe —_ of fishing for trout than non-avid 
measure was based on the number 1 percent level. The Urban and anglers in other regions. Women 
of ‘avs fished. Using 20 days as the Income variables were significant ai anglers were less likely to fish for 
cutoff for determining whether an the 5 percent level and the Age vari- trout, other things being equal 
angler was avid or not was based on —_ able was not significant 
the average days per freshwater The estimated coefficients do not 
angler, as reported in the 1991 he likelihood ratio index can be provide a direct measure of how the 
FHIWAR. About 21 percent of fresh interpreted in a similar way asamul- explanatory variables affect the prob- 
water anglers fished 20 days or more. _ tiple correlation coefficient (R*) in ability that a freshwater angler will 
ordinary least squares regression fish for trout. The coefficients show 
The index value of 0.58 indicates the effect of the variable on the loga- 
Attempts were made in earlier that the explanatory power of this rithm of the odds ratio. To get 
versions of this model to include a equation is greater than many recre- —_ around this, partial derivatives were 
supply variable, the surface area of ation models. The equation shows calculated at the means of the con- 
water in the respondent's state of resi- that the probability of fishing for tinuous explanatory variables with 
dence. This added no predictive power —_ trout increases with income and all dichotomous variables equal to 
to the model and was excluded. 
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Trout Fishing Participation Probability Model 
Estimated Standard Odds Partial 
Variable Coefficient Error Ratio Derivative 
intercept -20875"* 0.0796 a * 
income 0.0027" 0.0011 1.003 0.0003 
Age 0.0022 0.0015 0.998 ~0.0002 
Urban ~0.1023° 0.0487 0.903 0.0101 
Female 0.1513" 0.0494 0.860 0.0150 
Avid 0.5399°° 0.0517 1.716 0.0536 
Northeast 24044°° 0.0539 11.072 0.2385 
West 3.2652" 0.0534 26.187 0.3239 
Pseudo-R? = 0.5805 
** Significant at the 0.01 level. 
* Significant at the 0.05 level. 


zero to show how each variable 
affects the probability of fishing for 
trout. These partial derivatives shown 
in Table 12 show a change from a 
base case of a non urban, non avid, 
male from the Midwest or Southern 
region of the U.S. with average 
income and average age. The deriva- 
tives can be used to make statements 
like “being a woman decreases the 
probability of fishing for trout by 1.5 
percent,” or “being an avid angler 
increases the probability of fishing 
for trout by 5.4 percent.” 


Odds ratios show how a unit change 
in the independent variable changes 
the odds that an individual partici- 
pates in trout fishing. The inference 
is similar to that of the partial deriva- 
tive. An odds ratio close to one 
implies no change in the odds of 
participation from a unit change in 
the variable. Odds ratios greater than 


one imply a positive effect on the 
likelihood of participating in trout 
fishing and odds ratios less than one 
imply a negative effect on the likeli- 
hood of participation. 


The whole equation can also be 
reevaluated to make more complex 
comparisons. For example, a woman 
angler in the South has only an 8.9 
percent chance of fishing for trout 
while an avid fisherman in the West 
has an 85 percent chance of fishing 
for trout. Because the model predicts 
the log of the odds ratio, the calcula- 
tion of these probabilities is rather 
involved. A note at the end of this 
document explains the calculation. 


The results show both gender and 
income have significant impact on 
the probability of trout fishing. 
Gender has a stronger influence than 
income. A $10,000 increase in 


ir.come increases the probability of 
participation only three tenths of 
one percent (0.03% for each $1,000) 
while the distinction between men 
and women is 1.5 percent. The uni- 
variate analysis showed that people 
living in small towns and rural areas 
were more likel, to fish but, among 
anglers, urban dwellers were more 
likely to fish for trout. The logit 
equation shows that urban dwellers 
are less likely to fish for trout when 
other factors are controlled. This sug- 
eests that the univariate result was 
confounded by interactions between 
density of population and region, 
income, or other variables. Earlier 
observations about regional distribu- 
tions of trout anglers are confirmed 
when the other explanatory variables 
are held constant. 











Summary 








he 1991 Nationa! Survey 

of Fishing, Hunting, 

and Wildlife-Associated 

Recreation showed that 
hshing for trout appealed to a large 
number of freshwater angles. From 
a sociodemographic standpoint, 
there were some interesting difier- 
ences between freshwater anglers 
overall and trout anglers. Trout 
anglers tend to be male, have higher 
incomes, and live in the Western or 
Northeastern regions. A trout fishing 
participation model showed that 
sociodemographic characteristics 
had a significant impact on whether 
an angler sought trout. This model 
can be used with future population 
estimates to predict future participa- 
tion in trout fishing 


These findings from the 1991 Survey 
underscore the importance of trout 
fishing for millions of freshwater 
anglers. Information about who 
these trout anglers are, their age, sex, 
where they live, and so on, can be 
used by recreation planners and 
managers to develop and refine 
fishing management programs to 
enhance the fishing experience of 
many Americans 
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Note on Calculating Probabilities of 
Participation from the Trout Participation Model 





quation | (page 14) can be 

solved for the individual's 

probability of participation 
in trout fishing, Pj, as 


ho 


; e% + Bs ( 
' (l+e%* ®*) 


) 


» 





As they appear in both the numera- 
tor and denominator of this equa- 
tion, the interpretation of the 
coefficients (or “Betas” ) shown in 
lable 12 is not direct. An individual's 
probability of participation can be 
calculated using the coefficients in 


from the West 
Variable Beta 
intercept (a) -2.0875 
income 0.0027 
Age ~0.0022 
Urban -~0.1023 
Female ~0.15135 
Avid 0.5399 
Northeast 2 4044 
West 3.2652 

Sum (a + Bx) 

ee Bo 

Probability 


lable 12 and a scientific calculator or 
spreadsheet. Table 13 illustrates the 
process for the avid fisherman from 
the West mentioned in the text 


1) First, determine the values you 
wish to use for each independent 
variable. The intercept is @ and it 
is constant. For the example, we 
assume average income, 36.9 (in 
thousands), and average age, 38.8 
rhe rest of the variables are 
dichotomous, i.e. equal to 1 if the 
statement is true and 0 if it is false 
Notice that Northeast and West 
are mutually exclusive; if one is 
true the other cannot be true 





Value Beta x Value 
-2.0875 
36.9 0.0985 
388 -0.0850 
0.0 0.0000 
0.0 0.0000 
10 0.5399 
0.0 0.0000 
10 3.2652 
1.7311 
5 6469 
0.8496 


Since we are considering an avid 
person from the West, the values for 
Avid and West will be 1 (see Table 
13). We assume the person is male 
and lives in a non-urban area so the 
values for Female and Urban should 
be set to 0. Northeast is 0 since our 
analysis is on a person from the 
West 


2) Multiply each value by the beta 
for that variable. The betas are the 
estimated coefficients reported in 
Table 12 


3) Sum the results of the calculation 
in step 2. In the example, this sum 
is 1.7311. This is the a+$x term in 
equation 2 


4) Take the anti-log of the sem. On 
most calculators this is the e” 
function. In most spreadsheets it 
is the @EXP(.) function. This is 
5.6469 in the example 


5) Calculate P; as the result of step 4 
divided by the sum of | and the 
result of step 4 as shown in equa- 
tion 2, 0.8496, in the example 


Ihe probability is interpreted as the 
probability that an angler with the 
characteristics described by the inde. 
pendent variables will be a trout 
angler. In this case, the probability 
that an avid angler who resides in 
the West will be a trout angler is 
84.96 percent 





























